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(D
When E(X'u) # 0, the OLSE can be written as:
A 1 1
B=B+CX X)Xy T % B M Mey #
Where:
1 1
~X'X > My, —X'U > My # 0

Which imply that plimg # B. In such case OLSE is inconsistent.

2
B=p+XX)Xu
V(B - B) = (lx’x>_1ix’u
n Vn

We assume that

!
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X iX;i = EX,X R — Mxx
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1
n
i=1
Applying Central limit Theorem
1
ﬁX’u ——» N(0,02M,,)

Therefore:

ﬁ(3—3)=(%X'X>_ %X'u —> NO,o*My!

3)
Multiplying Z' on both sides of the regression model y = X + u, we obtain:
Z'y=7'XB+Z'u

. . . 1
The matrix Z is not correlated with u, we can get ZZ 'u —» M,, =0.

Then, take plim on both sides.

(1, (1, N (1,
plim (;Z y) = plim (EZ X)B +plim (nZ u) = plim (nZX>[)’
= pli (1Z’X> B li (1Z’>
B =|plim - plim(~Z'y

B=@x7Zy

Therefore,



“4)
B=0ZX)"Zy=ZX)'ZXB+u) =B+ Z'X)Zu

~ 1 1
n(B—B) = —Z’X) (—Z’u)
Vi) = (;2%) (7
We assume that
n n
1 ! 1 ! 1 ! 1 !
EZzixl- =£ZX —»M,, and ;Z iZi = EZZ —> M,
i=1 i=1
Applying the Central limit Theorem
1
—Z'u —— » N(0,0%M,,)

vn
Therefore:
~ 1., \ /1, 2p-1 -1
5= er) () —— womzn

(%)
Hy: X and u are independent.
H;: X and u are not independent.
B is consistent and efficient under H,, but is not consistent under H,.So, under H,, we choose f.
[ is consistent under H, and Hj, but is not efficient under H,. So, under H;, we choose f3.
2.

(6)
For simplicity, we assume that v; + u;;~N(0, ),
The likelihood function is

nro 1 1 el
Lot 0d) = @m 21012 x exp {5 0 — XBYQT 0 — XB)]
The log-likelihood function is
s 5 —nT 1 1 S
logL(B, 0%, 0) = ——log(2m) — 5 log|Q| — = (v — XB)Y' A (y — X)

The MLE of B, denoted by f, is

g =X X)) X0y
(7)

1 1 1 . —

We define that y; = ;ZZ=1 Yie,» Xi = ;ZZ=1 Xie, U = ;ZZ=1 Ui, Yie = YVie — Yir Xit = Xie —

X, Uge = Uge — Uj.
By (1)-(2), we can get (3).

Yie = X +vi +uy 1)
Vi=xp+vi+ i (2)
Vie = Vi = (e = X)B +uy — 4

Vie = X + Uyt 3)

Finally, we get a consistent estimator of 8, denoted by /.



®)
Hy: v; is uncorrelated with X;;.
H;:v; is correlated with X;;.
Under H,, [ is consistent and efficient. Thus, we should use . Note that £ is also consistent
and not efficient.

Under H,,only B is consistent. Thus, we should use f.
3.
9
We assume that u~ N(0,52]), minimize (X — ZI")' (X — ZI'), we can get
F=@'2)1z'x
X=zZ'2)'Z'x
Utilizing X, we obtain a consistent estimator f3.

g = ()?’X)_lf(’y =(X'Z(Z'2)Z'X)"X'Z(Z'2)" 1 Z'y

(10)
B=B+XZ(Z'Z2)Z'X)'X'Z(Z'Z) ' Z'u

We assume that
1 1
—-X'Z —»M,, and —-Z'7 —» M,
n n

From the central limit theorem,

1
—Z'u —»N(0,0%M,,)

Vn

Therefore:
-1

51 =((bre) (2) (o)) x(Cen)orn) ()

> N(0,0%(My; Mz M'2,)™")




